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By R MAITLAND BEATH, B.A., M.B.(BELF.), M.B., B.S.(LOND.)
from the Royal Victoria Hospital, Belfast
A STUDY of the literature reveals considerable confusion as regards the classification
of these developmental and generalized bone diseases, a confusion increased by the
very elaborate and redundant nomenclature.
Conditions thought at one time to be individual and distinct entities, have been
shown in the light of further knowledge to have common ground either in causation
or in the pathology of the bony changes they produce, and it may be possible to
classify them etiologically in the same group.
On the other hand, conditions totally distinct have been confused by a similarity
of nomenclature, while individual writers have also been generous in bestowing new
and individual titles on the same condition.
To a radiologist, dealing primarily with the shadows of the pathological
changes in the bone, additional difficulty arises from the similar appearances shown
in the radiograms of conditions of bone of quite different pathology, making the
diagnosis from his standpoint alone difficult or perhaps impossible.
From time to time further information on these conditions is being elicited,
leading us to alter our original ideas and original classification.
For these reasons, I have thought it worth while making an attempt to review
the present position with regard to these bone conditions, and to try to classifv
them in the light of recent research and recenlt theories.
It would be impossible to cover the whole field of (levelopmental and generalized
bone diseases in a paper such as this, but I have taken several of the most typical
conditions.
It is likewise impossible to get examples of all these rarer conditionis in one's
own work, and I am greatly indebted to Dr. Brailsford of Birmingham and Dr.
Duncan White of Edinburgh for the loan of illustrative slides, and also to the
former for the privilege of seeing the proof-sheets dealing with this subject of his
recent book "The Radiology of Bones and Joinits" while still in th-e press.
The developmental diseases are those in which the growing bone (growing either
in cartilage or membrane) is affected. To understand their production we must
know something of the method of bone growth.
Histologically, as far as I can gather, the growth of cartilage itself is still some-
what of a mystery.
Harris has attempted to simplify the analysis of the disorders of bone, and of
bone growth, in terms of the three main processes :-(a) Proliferation in cartilage,
(b) calcification in cartilage, and (c) actual bone formation.
Mitotic division of the cartilage cell had been shown in vegetable tissues and in
invertebrate tissues. Harris demonstrated it in sections from the human embryo,
prepared by a special method that had been used in the study of the chromosomes.
111So flltlch for the cartilage cell proliferationi, buLt little is knlown of tile fibrillar matrix
or the chemical composition of the interstitial substance.
We do know, clinically, that the regenerative powvers of cartilage, are of a low
order. If the cartilage of a joint is destroyed by trauma or infectionl, it does not
reform as cartilage. Its place is filledi by connective tissue, the und(lerlvinig bone
becomes eburnated, and( ankvlosis may ensue.
Harris, having succeedled in demonstrating mitosis; plotted out on one diagram
tlle position of the mitotic figures in many slides, and found that the vast majoritv
of the cells showing mitosis are arranged in a ring which he calls the "mitotic
annulus." No mitosis occurs centrally in the head of the bone, where ossification
of the epiphysis would commence, and nonc at the joint surface.
T'he actively growing cartilage cells lie in this ring. As we approach the epiphvsis
or the diaphysis from this zone, we get older cartilage cells, wIhiclh become more
crowded together, get less nutriment, pass into a stage of senescence, and calcify.
BloocI-vessels grow inlto the calcified matrix, bone is formed, and the pattern of
the calcified matrix is followed by the bony trabeculae, reticulate in the case of the
epiphysis, andc in columns with longitudinal and transverse bars in the case of the
(liaphysis.
As we approach the articular surface of the joint, the cells become separated
instea(i of contgested, and flattened, and take on characteristics similar to those of
the stratum corneum of the skin.
Following tllese lines, we see the unity' of the growth of cartilage, giving rise
from the one source to diaphyseal bone, epiphyseal hone, an(d hvaline cartilage.
To apply this principle to the study of perversions of bone-growth, we must see
how the orderly progression of cartilage via calcified cartilage to bone is interfered
with.
Anything interfering with mitosis in the fifth week of fcetal life may lead to total
failure of cartilage development and complete or partial absence of one of the long
bones. Slighter interference may cause deformity of the bone-end, bone-shaft, or
articular cartilage.
This interference with mitosis may be caused by nutritional errors, hereditary
influences, or special susceptibility to toxic substances. Different times of onset of
this cause of interference will produce different abnormalities, depending on the
process of development active at the time. During the fourth and fifth weeks of
feetal life the cartilage skeleton is actively developing. During the seventh to ninth
weeks calcification of the cartilage of the long bones is the prominent feature. In
the last two months of fcetal life there is rapid growth of the long bones, while after
birth there is calcification and ossification at the knee, hip, shoulder, and( ankle.
ACHONDROPLASIA, or chondro-dystrophia foetalis is the first dlevelopmental abnor-
mality to be considered in the light of this theory.
It is a type of dwarfism, and shows very definite irregular development, thus

























showing irregular growth of the fore-
arm bones wvith dislocation of the upper
end of the radius, and exostoses.
FIG. 4.
Osteogenesis Imperfecta in a girl of 11
with multiple fractures, showing expan-
sion of the extremities of the long
bones, and thin shafts of compact bone.Dr. R. M. Beath's Paper
FIG. 5.
Osteitis Fibrosa Cystica, showing mul-




' punched-out" areas in the cranial
bones.proportion, trunik an(l extremities showing eqiual tlevelopmcnit, tie hlead large,
mental capacity normal.
In achondroplasia w%e finid stunitngi of the extremities; all the bones are present,
but are thickenedl ancd shorteniedl. In distinction to other conditions they do not
bend, nor do they slhow any tendency to fracttire.
Examples of the outvard appearanices of ani achondroplasiac are seen in the
representations of some of the old Egyptian gods, and in later times in pictures of
"court fools," the nimbleness of wit and rather impish proclivities at times associ-
atedl with the condition affording qualifications for that profession.
Tlhc name was given to the condition by Perrot in 1876. Kauffman in 1892
suggested the title chondro-dystrophia foetalis, on the grounds that the condition
was niot (lue to absence of the cartilage, but rather to a nutritional disturbance.
Lawford-.Knaggs holds that the conidition is "a (lefective evolution of enldochondral
ossification at an early period of fcetal life." Brailsfordl states that "the radio-
graphic appearances suggest that the factor, whatever it is, producing the growth
disturbance, must have ceasedl to act before ossification begani," on the grounds
that the bones are stunted only, and slhow no changes in the shapes of the diaphyses.
The skull is large. The bones of the cranium and face show Ino stunting. At the
base, the basilar process is small and poorly developed, thus the skull is diminished
in lengtlh and increased in breadlth. 'T'he membrane developedl bones are not
affected.
The pelvis shows delayed development, and preserves the "funnel-shaped" tvpe
seen in the child.
The skin over the thighs and legs is loose, as if it had grown more rapidly than
the bone it covers, and in the radiogram gives an appearance as if the patient were
wearing plus fours.
The long bones are short and thick. The epiphyseal line is sharply defined, and
closes earlier than normal. The bony trabeculae in the shaft are abnormally
arranged, there being fewer longitudinal and more transverse trabecule. The
appearances are those of a bone telescoping on itself. According to Harris, these
transverse striations represent a series of lines of arrested growth, with senescence
of the cartilage cells, and calcification. The epiphyses ossify irregularly and slower
than normally, more bone is laid down at the diaphyses, and this tends to surround
the epiphyses like a funnel. The hands show what Pierre Marie described as the
main en trident deformity.
In the foetal hand there is marked divergence of the metacarpals, which dimin-
ishes rapidly with development, until in the normal adult the fingers converge on
the middle finger, which is in a straight line with its metacarpal. In achondro-
plasiacs this divergence remains, showing first a main en quident, which later
becomes a main en trident, or occasionally bident.
Jensen in 1912 elaborated a theory for the causation of this and other develop-
mental abnormalities, by infolding of the amnion and increased amniotic pressuLre,
113prior to the eightlh week of f(rtal life in this case, andl at a later dlate in cases of
cleido-cranial dysostosis.
Harris, however, claims to have shown that the essential feature present is
mucoid degeneration of the cartilage. His sections appear to show widespread
mucoid degeneration, especially in the ring where mitosis should be most active.
Thus in these cases, instead of normal calcification followedl by ossification, there
is swelling of the cartilage cells, and conversion of the matrix to a viscid fluid.
The matrix breaks up and the cavity collapses, giving an alteration in the shape of
the epiphysis, and on the diaphyseal side areas of calcificationl separated by areas of
mucoid degenerationi. No reason has been suggested as yet for the presence of this
mucoi(l degeneration. It may be inflammatory or nutritional.
HEREDITARY DEFORMING CHONDRODYSPLASIA.-This theory also applies to an
associated condition or group of conditions described by Ehrellfried in the Journal
of the American Medical Association in 1917, andl labelle(d by him "hereditary
deforming chondrodysplasia."' Much confusion has arisenl with regard to this
condition, owinig to the variations in its manifestations, an(l the great variety of
niames applied to it by different writers.
There are two main dlivisions of this condition, one with multiple exostoses, called
by Keith "diaphyseal aclasis," and the other with multiple chondromata.
By the kindlness of Mr. Ian Fraser, I have been able to get an example of the
former from the Children's Hospital, Belfast, and of the latter from a doctor in
Galway. I have also a case of the latter from Mr. Irwin's wards at the Royal
Victorial Hospital, Belfast. While classifying these two conditions separately, they
are very closely associated, and are both included by Ehrenfriecl in his "chondro-
dysplasia." One might consider them as branches arising from a central stem.
In the first divisioil the salient features are multiple exostoses near the extremities
of the diaphyses of the long bones, with other skeletal deformities such as deficiency
of grow in length of certaini bones with widening and irregularity of their extre-
mities, and a sort of dislocation consequent on the shortening. The hereditary
factor is very prominent, but though the disease exists in fcetal life, it often does
not come under observation till some of the bony deformities, which increase with
skeletal growth, cause the patient to seek advice.
Keith states that the bones formed entirely within cartilage are unaffected. No
exostoses are therefore to be found growing from the tarsal or carpal bones, the
epiphyses of the long bones, the vertebral bodies or sternum.
The exostoses are commonly found at the upper and lower ends of the femora
tibiae and fibulk, at the upper ends of the humeri and lower ends of the radii and
ulnae, and in the long bones of the hands and feet.
The arms and legs are crooked and the stature often short. Pressure from the
growths on neighbouring structures may produce pain or dysfunction.
Vacuolated areas, suggesting cysts, may be seen in the ulna, radius, or fibula.
The ulna and fibula are short in proportion to the radius and tibia, with the result
114that they do not take part in the wrist and ankle articulations, with a consequent
ulnar deviation at the wrist and a valgus deformity at the ankle. The fingers and
toes are often irregular in length.
In the second type, or multiple chrondomata, similar deformities appear with a
similar distribution, but the radiographic appearances are different. Cartilaginous
overgrowths occur towards the extremities of the long bones, and may distort the
growth of the epiphyses. This type is associated with the name of Ollier, and is
sometimes called "Ollier's Disease.
Radiographically, defects in ossification at the ends of the long bones are found.
As a result, one limb may be shorter than its fellow. One bone of the forearm may
be short, as in multiple exostoses. Multiple chondromata are found in the
phalanges, lower thirds of the radius and ulna, upper third of the humerus, pelvis,
and both ends of the femur and tibia. Within the clear chondromatous areas small
spicules of irregular ossification are often seen.
Cases of both these conditions have been described, showing secondary sarco-
matous changes in the affected areas.
As to the causative factor in these conditions, many theories have been advanced.
Virchow explained the condition as the action of some general disease, rickets,
syphilis, or tubercle on the epiphyseal line, but this view has been abandoned.
It has been explained as a failure of the metaphysis to develop into a normal
shaft because of some hereditary defect; that this defect may cause arrest of
development and persistence of the perichondrium (the forerunner of the peri-
osteum) at certain parts, producing the exostoses or chondromata and the
deformities.
Harris would seem, however, to include this condition with achondroplasia as
due to a mucoid degeneration of cartilage, probably at a different period of growth.
CHONDRO-OSTEO-DYSTROPHY.-Another allied dystrophic condition is that
described by Brailsford in the American Journal of Surgery in 1929, and called by
hinm "chondro-osteo-dystrophy."
Somewhat similar cases have been recorded by other observers. The radiograms
show large gaps between the extremities of the bones at the joints, with subsequent
pressure-deformities of the epiphyses and diaphyses. The active stage seems to end
about the time of union of the epiphyses, but the deformities remain. There are
irregular osseous nuclei in all the epiphyses, and marked deformity of the vertebral
bodies with dislocation in the lumbar region, producing gross spinal deformity.
This dystrophy may affect the whole skeleton, and the resulting deformity depends
on the severity of the lesions and the amount of pressure on them.
A similar case was examined histologically by Harris and Russell, and reported
at the Section of Orthopaedics, Royal Society of Medicine, as showing mucoid
degeneration of cartilage, bringing this type into line with the previously described
conditions.
Hypothyroidism produces definite bony changes. The main feature is delayed
ossification. The epiphyses appear late and join late.
117Radiograms of the pelvis of a definite case of this condition show no ossification
of the femoral heads at the age of 3, and fragmented epiphyses resembling Perthe's
disease at the age of 10.
We pass now to another group of bone conditions characterized by deficient or
abnormal bone development, which for want of a better term we may group under
the title "Malacic Diseases of Bone," a generic term used by the American Rontgen
Ray Society at a discussion of these conditions a year ago, where an attempt was
made to get away from looking on the different types as individual entities, and to
classify them under their etiological factors.
The abnormal calcification present leads to weakness of the bone, bending, and
a tendency to pathological fracture.
Some of them, such as osteitis fibrosa cystica, have been definitely related to
endocrine gland dysfunction, and further investigation seems to be progressing in
the line of such relationship in others of the group.
Others again, while not strictly belonging, in the light of present knowledge, to
the group, are introduced because of their similar radiographic appearances causing
difficulty in differential diagnosis.
OSTEOGENESIS IMPERFECTA.-Osteogenesis imperfecta, the first of the group, is
one of the conditions suffering from an excessive subdivision into groups with
consequent redundant nomenclature. It may appear at various periods of life, with
varying severity and various clinical symptoms. Thus different writers describing
cases have attached different titles to the disease, according to the appearances
present in their case and the period of growth in which it appeared. Such titles are-
fragilitas ossium, idiopathic osteopsathyrosis, osteogenesis imperfecta, periosteal
aplasia, maladie de Lobstein, etc.
Knaggs, in a valuable paper in the British Journal of Surgery, describes four
types-the fcetal, the infantile, the adolescent varieties, and a type found in middle
life.
Fairbank classifies from a pathological aspect into the thick-bone type,
the slender fragile-bone type, and links up the marble-bone type, which will be
described later separately, though presumably of the same etiology.
Most authorities seem to be agreed that the primary defect is mesoblastic, and
that there is a deficiency of formation of osteoblastic cells to lay down the ground-
work for bone. Chemically there is no fault. Calcium metabolism is normal, and in
the vast majority of cases the blood-calcium and blood-phosphate estimations give
normal readings.
Three cases have been reported which showed enlargement of the parathyroids,
but the connection of this condition with endocrine dysfunction is very doubtful
and far from proved.
Heredity in some cases seems an important factor, and the frequent presence of
blue sclerae in association with the disease agrees with this. In other cases no
118history of familial involvement can be found. Some writers on this account sub-
divided the disease into hereditary and non-hereditary forms.
I propose to consider all the sub-groups as branches of the one entity, as it seems
most probable that the foetal, infantile, and adult groups are all manifestations of
a similar process at different age periods.
Clinically the disease is associated with poor physical development and very
marked brittleness of the bones, so that fractures occur on the least strain or
pressure. Bending of the bones does not occur, except as the after-result of a
fracture united in bad position. The fractures, though occurring readily, often show
good union with strong callus. The child may be born with multiple fractures. Such
cases are usually very severe, and the child is either stillborn or dies a few days
after birth. On the other hand, some cases reach adult life or even old age, and
the tendency to fracture seems to definitely lessen with advancing age.
In the cases in early life, radiograms show limb-bones broader and shorter than
normal. They show no internal cancellous structure, and the cortex appears as a
thin line. There are usually marked defects in the ossification of the skull, and the
bony tables are very thin. The thorax is often compressed, and the ribs bent by
multiple fractures. Multiple limb fractures, with or without callus repair, are
present. Later a marked degree of osteoporosis is seen, and there is an expansion
of the extremities of the long bones, the middle of the shafts being of normal
width. As age advances, the osteoporosis persists, the extremities of the long
bones still expand, but the shafts seem to shrink, so that about puberty one gets
a very thin shaft, with compact cortex, little or no medulla, with extremities which,
though about normal in size for the patient's age, seem, by contrast with the shaft,
to be greatly expanded. If the patient survives to adult life, the shafts of the long
bones seem to be formed of slender rods of compact bone with no medulla. and the
extremities consist of coarse, rarefied, cancellous bone. Bromer shows. a case which
in most respects is typical of osteogenesis imperfecta, but which also shows wide,
dense bands near the extremities of the long bones, resembling marble bones or
Albers-Sch6nberg's disease. This seems to justify the conclusion that there is a
definite etiological link between the two conditions, as Fairbank maintains.
ALBERS-SCHONBERG DISEASE.-This very rare condition was first described by
Albers-Sch6nberg in 1904. For ten years after that no other case was described.
Only about forty cases have been reported altogether. Radiography is necessary
for a diagnosis.
Clinically the same proneness to fracture as in osteogenesis imperfecta is found,
but the radiographic appearances are very different. The cancellous structure of the
bones is replaced by a dense homogeneous shadow obliterating the medullary
cavity.
Owing to the radiographic density, the title "marble bones" was used, but with
the marked brittleness and the chalky consistency of the bone on section, Pirie of
Montreal suggests that "chalky bones" would be a better name.
119Cases have been reported from the ages of 3 to 48. It is commonest between 12
and 20.
The condition shows a progressive anaemia due to loss of the medulla. Blood-
calcium is usually normal, but cases with raised blood-calcium have been reported.
The skull bones are dense, the pituitary fossa contracted, and the cranial foramina
may be harrowed, causing nerve pressure.
Familial history is frequent, and a history of consanguinity was found in several
cases.
The knees show an expansion of the ends of the tibia and femur of dense bone.
A similar condition is seen at the upper end of the humerus and the lower end of the
radius.
These expansions show linear strands of dense bone parallel to the epiphyseal
line. In the phalanges, linear cracks vertical to the epiphyses are seen, an appear-
ance, I think, first described by Brailsford.
In every case the whole expansion shows even density. As we approach the
middle of the shaft the bony appearances approach normal.
The ribs show even and uniform density, but are normal in shape.
The pelvis shows marked density about the acetabula and sacro-iliac joints.
The vertebrae show an upper and lower plate of dense bone with a median portion
of cancellous bone.
The tarsal bones show a dense periphery with clearer centre-most dense at the
points of greatest strain.
No definite theory of causation has yet been propounded, but it seems probable
that Fairbank is correct, and that the condition is closely associated with osteo-
genesis imperfecta.
OSTEOPOCKILIE.-Osteopockilie is another example of abnormal ossification also
described by Albers-Sch6nberg.
In this condition we find bones of normal size and development, but the cancel-
lous bone contains multiple little islands of compact bone. This condition is not
uncommon. It is symptomless. Its etiology is unknown, but it is probably an
hereditary abnormality with disturbance in the ossification of cartilage during
development.
OSTEITIs DEFORMANS.-Another generalized disease of bone, rather more com-
mon in occurrence, is osteitis deformans, or Paget's disease.
This occurs in later life, usually after 45, and is slowly progressive.
The causation is still unsettled, many theories having been elaborated, and
recently Mayer-Borstel and also Hirsch have claimed that it is akin to osteitis
fibrosa cystica (which we know is due in most cases to hyperparathyroidism), and
that the two conditions are different manifestations of the same disease.
Radiographically we can distinguish two types. In both the fibrous element of
scaffolding in the normal bone has been ossified, but in one the matrix has been
absorbed, and in the other the cancellous space thus left has been filled in with
calcium deposit. We can call these the fibrous type and the sclerotic type.
120The earliest signs are usually found in the pelvis. The femora and tibiae are soon
affected, and typical changes are seen in the skull. Bending of the long bones
occurs in the fibrous type, and is also found in the sclerotic type, having occurre(d
before calcification set in. The bones are brittle, and pathological fractures are
common. The affected bones show thickening of the cortex, and the bony trabecule
are arranged in longitudinal strands.
Cystic areas are often found in the new cortical bone.
The cranial bones are greatly thickened, and the radiograph shows a blurred
outline with fuzzy outer and inner tables.
The histological condition seems to be an absorption of bone, which is replaced
by ossification of a lower order, a formation of new coarse membranous bone. Thus
we get enlargement, elongation, and weakening of the bone, with consequent
bending or fracture.
The appearances of individual bones may simulate those found in metastatic
malignant deposits.
OSTEITIs FIBROSA CYSTICA.- The disease held by some to be of similar etiology
is osteitis fibrosa cystica, or von Recklinghausen's disease. Here more is known
of the causation, as in many cases, at least, it is associated with a parathyroid
adenoma, and is definitely consequent on this, as removal of the parathyroid
improves the bony condition. The blood-calcium is raised and the blood-phosphorus
lowered. It is a disease of later life and, as Harris says, "it shows that calcium
metabolism is of great importance in adult life, as well as in the period of active
growth."
The condition of the bones was first described by von Recklinghausen in 1891.
In 1901 Askanazy called attention to its connection with parathyroid pathology, a
connection established by Mendyl in 1926, who obtained definite improvement in a
case after removal of a parathyroid tumnour.
The disease may occur at any age, but is commonest in women between 30 and 60.
The first complaint is usually of "rheumatic pains" or possibly of a spontaneous
fracture. Radiograms show marked general osteoporosis of bone, with cyst-like
formations.
The skull usually shows a characteristic picture, giving a mottled appearance
due to small opacities of bone condensation, with intervening areas of rarefaction.
The outline of the outer table is poorly defined. Those who claim a relationship
between this and Paget's disease hold that the skull appearances are similar, but
in the latter the sclerosed patches are usually much larger.
The vertebral bodies show marked calcification. The periphery is dense, but the
internal structure scarcely visible.
The pelvis shows a coarse cancellous trabeculation, and is usually distorted by
the weakened bones yielding to pressure.
In the long bones the cortex is thin, the internal structure is ill-defined, and cysts
may occur in any of the long bones and in the bones of the hands and feet.
123The extremities of the long bones show coarse strands in the long axis of the
limb, with absorption of the intervening trabecula.
Patholog-ical fractures are common, and renal calculi are found in a large number
of cases.
Examination of the cystic areas shows that the growths are polvcvstic, and that
giant cells predominate in the surrounding tissue.
MULTIPLE MYELOMATOSIS.-A condition which we must take into account in this
conntection is multiple myelomatosis; partly because the radiographic appearances
are in many cases verv similar to those found in osteitis fibrosa cystica, causing
diagnostic (lifficulty, and partly because some writers, recently, hold that multiple
myeloniatosis is a malignanit end-stage of osteitis fibrosa cvstica.
Morse of Detroit says: "My own study of our cases of multiple myeloma has
conivinced me that multiple myeloma is not a disease of the bone-marrow system,
that it (loes not come from the blood-forming cells, nor is related to them in any
way; but that it is a primary osteoblastic tumour, arising from the primitive osteo-
blasts, and at present should be considered as a malignant manifestation or a
malignant end-stage of osteitis fibrosa cystica."
The condition was first described in 1845 by William McIntyre, who was associ-
atedl with Dr. Bence Jones, who in this case first described what are now known as
the Bence Jones bodies excrete(l. It is a disease of later life, more frequent in males.
Nothing is reallv knowni of its causation. Various theories have been elaborated to
fit individual cases, but none of them seems capable of general application.
The onset is usually marked by intermittent rheumatic pain in the hack and
down the legs, accentuated by movement and with acute exacerbations. Patholo-
gical fractures are common. Tender tumours appear on the bones, especially on the
ribs, sternum, clavicles, and spine. The skull and extremities are later involved.
TIhe patieilt walks with (leliberation and with a spastic gait.
Paraplegia may be the result of vertebral. tumours or intercostal neuralgia from
rib tumours.
The radiograms show round, well-defined, punched-out areas in the bone. There
is no bending other than the result of malunited fractures. The skull shows multiple
punched-out areas, but no increase in the width of the tables.
The pelvic bones show rarefaction and cystic areas, but no deformity.
In our case multiple renal calculi are shown, which tends to favour Morse's
contentioni, as these are common in osteitis fibrosa cystica.
As a rule, blood-calcium and phosphorus are normal, though cases of hyper-
calceemia have been reported. A blood-count reveals nothing typical, except anamia.
Bence Jones bodies are found in about seventy per cent. of the reported cases.
The tumour is soft and cuts easily. It is composed of gelatinous dark red tissue,
and the cells are of the plasma type, but do not usually take the Pappenheim stain.
Most authors seem uncertain as to whether to classify these cells in the plasma or
myelocytic series.
There are many other groups that might be included under this series of malacic
(liseases of bone. I have not touched on the general malignant metastatic conditions,
124such as carcinomatosis of bone, nor on renal rickets, where the bones are so soft
that they can be cut with a knife and practically no calcium remains in the
skeleton. In this condition the primary fault is probably phosphorus retention with
secondary hyperparathyroidism to combat this, with the result that the blood-
calcium is increased at the expense of the calcium in the skeleton. Then there is
the large group where there is a primary defect of cAlcium absorption and deposi-
tion, rickets, and, at a later stage of life, osteomalacia, the one the expression of
this factor in the growing bone, the other in the bone of the adult.
Rickets is a common condition, and its clinical and radiological appearances are
well-known, so I will pass it over and just say a word about osteomalacia.
Osteomalacia is rarely seen here, but it is common in India and China. It usually
appears about puberty, and is intensified in pregnancy by reason of the extra call
made at that time on the body calcium. By reason of the pelvic deformities
produced, it is a serious factor in midwifery. Patholobically, the condition is a
decalcification of the skeleton and replacement of bone by fibrous tissue. The
association with rickets is close, and Harris has shown in monkeys a gradual
transition from rickets to osteomalacia.
There is general osteoporosis and softening of the bone, with bending following
the application of pressure. The blood-calcium is decreased.
The pelvis shows the most typical deformity. The sacrum is pushed downwards
and forwards, taking up a horizontal position. The bodies of the ilia are depressed
and flattened, while the femoral heads push in the lateral walls, giving the typical
triradiate deformity.
The vertebral bodies become bi-concave by pressure of the expanded inter-
vertebral discs. Pseudo-fractures may occur, and multiple bone-cysts.
Clinically, there is pelvic pain and disturbance of gait. The old theory of osteo-
malacic areas is now forsaken. The disease occurs whenever conditions of light and
vitamin D deficiency with increased calcium demand are unfavourable.
CASE REPORT
CASE OF INTESTINAL OBSTRUCTION due to strangulation
of a loop of small intestine in an opening of the left broad ligamcnt.
By J. J. MORIARTY, M.B., B.Ch.,
Assistant Surgeon, Mater Infirmorum Hospital, Belfast.
THiS type of obstruction would appear to be particularly rare, and in view of the
paucity of physical signs the case described below is of somewhat unusual interest.
The patient was a married woman, aged sixty-two years, mother of five grown-up
children. Her previous history as regards illness and operation was negative. Her
appetite and digestive functions were normal, but she was habitually slightly con-
stipated. On Christmas Day, before dinner, she began to notice slight, crampy
125